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SEQUENCE LISTING 



(1) GENE] 



INFORMATION: 



10 



(i) A^LICANT: 

NAME: NOVO NORDISK 
(B)\ STREET: Novo 'Alle 

!ITY: Bagsvaerd 
)UNTRY: Denmark 
POSTAL CODE (ZIP) : DK-2800 



(C) 
(E) 
(F) 



(G) TELEPHONE : +45 44 44 88 88 

(H) TELEFAX: +45 44 49 05 55 



15 



(ii) TITLE. OF 



INT I ON: LAC CASE MUTANTS 



(iii) NUMBER OF SEQUENCES: 10 

(iv) COMPUTER READABLE FORM: 
20 (A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER A IBM PC compatible 

(C) OPERATING \sYSTEM : PC-DOS/MS-DOS 

(D) SOFTWARE: E(atentln Release #1.0, Version #1 . 30 (EPO) 

25 



(2) INFORMATION FOR SEQ ID\NO : 1: 

(i) SEQUENCE CHARACTERISTICS: 
n (A) LENGTH: 539 anvino acids 

: j 30 (B) TYPE: amino acid 

(C) STRANDEDNESS : Single 
1 \ (D) TOPOLOGY: linea: 

(ii) MOLECULE TYPE: protei] 



.;' (is. 
3 



35 



(xi) SEQUENCE DESCRIPTION: SEQ IDNO: 1: 

Met Phe Lys Asn Leu Leu Ser P"he Ala Leu Leu Ala lie Ser Val Ala 
40 1 5 \ 10 15 



Asn Ala Gin lie Val Asn Ser 

20 



Val\ Asp Thr Met Thr Leu Thr Asn Ala 
5 30 



45 



50 



55 



60 



65 



Asn Val Ser Pro Asp Gly Phe Thr Arg Ala Gly He Leu Val Asn Gly 
35 40 Y 45 

Val His Gly Pro Leu He Arg Gly G1& Lys Asn Asp Asn Phe Glu Leu 
50 55 \ 60 

Asn Val Val Asn Asp Leu Asp Asn Pro Thr Met -Leu Arg Pro Thr Ser 
65 70 \ 75 80 

He His Trp His Gly Leu Phe Gin Arg GlAThr Asn Trp Ala Asp Gly 

85 90 \ 95 

Ala Asp Gly Val Asn Gin Cys Pro IleSser vho Gly His Ala Phe Leu 

100 - 105 \ ' HO 

Tyr Lys Phe Thr Pro Ala Gly His Ala Gly Thr Vhe Trp Tyr His Ser 
115 . 120 \ 125 

His Phe Gly Thr Gin Tyr Cys Asp Gly Leu Arg Gly^Pro Met Val He 
130 135 140 

Tyr Asp Asp Asn Asp Pro His Ala Ala Leu Tyr Asp g\u Asp Asp Glu 
145 150 155 \ 160 

Asn Thr He He Thr Leu Ala Asp Trp Tyr His He Pro\ Ala Pro Ser 
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165 



170 



175 



10 



15 



20 



25 



30 



35 



^ 40 



45 



50 



55 



60 



65 



He Gin $ly Ala Ala Gin Pro Asp Ala Thr Leu He Asn Gly Lys Gly 

180 185 190 

Arg Tyr Val\Gly Gly Pro Ala Ala Glu Leu Ser He Val Asn Val Glu 
195\ 200 205 

Gin Gly Lys LVs Tyr Arg Met Arg Leu lie Ser Leu Ser Cys Asp Pro 
210 \ 215 220 

Asn Trp Gin PheXser He Asp Gly His Glu Leu Thr He He Glu Val 
225 \ 230 235 240 

Asp Gly Gin Leu t\t Glu Pro His Thr Val Asp Arg Leu Gin He Phe 

24S 250 255 

Thr Gly Gin Arg Tyr\Ser Phe Val Leu Asp Ala Asn Gin Pro Val Asp 

260 \ 265 270 

Asn Tyr Trp He Arg Ala Gin Pro Asn Lys Gly Arg Asn Gly Leu Ala 
275 \ 280 285 

Gly Thr Phe Ala Asn GlyXval Asn Ser Ala He Leu Arg Tyr Ala Gly 
290 295 300 

Ala Ala Asn Ala Asp Pro l\r Thr Ser Ala Asn Pro Asn Pro Ala Gin 
305 310 Y 315 320 

Leu Asn Glu Ala Asp Leu His\Ala Leu He Asp Pro Ala Ala Pro Gly 

325 \ 330 335 

He Pro Thr Pro Gly Ala Ala Asn Val Asn Leu Arg Phe -Gin Leu Gly 

340 \ 345 350 

Phe Ser Gly Gly Arg Phe Thr IleVsn Gly Thr Ala Tyr Glu Ser Pro 
355 360 \ 365 

Ser Val Pro Thr Leu Leu Gin He MeV Ser. Gly Ala Gin Ser Ala Asn 
370 375 Y 380 

Asp Leu Leu Pro Ala Gly Ser Val Tyr )siu Leu Pro Arg Asn Gin Val 
385 390 \ 395 400 

Val Glu Leu Val Val Pro Ala Gly Val Leu Gly Gly Pro His Pro Phe 

405 410\ 415 - 

His Leu His Gly His Ala Phe Ser Val Val Arg Ser Ala Gly Ser Ser 

. 420 . 425 \ 430 

Thr Tyr Asn Phe Val Asn Pro Val Lys Arg AspVval Val Ser Leu Gly 
435 440 \ 445 

Val Thr Gly Asp Glu Val Thr He Arg Phe Val Thr Asp Asn Pro Gly 
450 455 46 

Pro Trp Phe Phe His Cys His He Glu Phe His Leu Asn Gly Leu 

465 470 475 \ 480 

Ala He Val Phe Ala Glu Asp Met Ala Asn Thr Val Asp, Ala Asn Asn 

485 490 \ 495 

Pro Pro Val Glu Trp Ala Gin Leu Cys Glu He Tyr Asp A^p Leu Pro 

500 505 5" ~ 

Pro Glu Ala Thr Ser He Gin Thr Val Val Arg Arg Ala Glu \ro Thr 
515 520 525 
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Gly Phk Ser Ala Lys Phe Arg v Arg Glu Gly Leu 
530\ 535 " 

(2) INFORMATION FOR SEQ ID NO : 2: 



10 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 499 amino acids 

(B) TYPE: amino acid 

(C) STRAkDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



15 



20 



d 25 



: 3 a 



l3 30 



■ W •* h 
1 M ■» 



35 



40 



45 



50 



55 



60 



65 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Gly He Gly Pro Val\Ala Asp Leu Thr He Thr Asn Ala Ala Val Ser 
1 5 \ 10 . 15 

Pro Asp Gly Phe Ser Ara Gin Ala Val Val Val Asn Gly Gly Thr Pro 

20 \ 25 30 

Gly Pro Leu lie Thr Gly Vsn Met Gly Asp Arg Phe Gin Leu Asn Val 

3 5 \ 40 4 5 -■i/ 

He Asp Asn Leu Thr Asn Hi\ Thr Met Leu Lys Ser Thr Ser He His 
50 55 \ SO 

Trp His - Gly Phe Phe Gin Lys \ly Thr Asn Trp Ala Asp Gly Pro Ala 
65 70 \ 75 80 

Phe He Asn Gin Cys Pro He Serv Ser Gly His Ser Phe Leu Tyr Asp 

85 \ 90 95 

Phe Gin Val Pro Asp Gin Ala Gly Thr Phe Trp Tyr His Ser His Leu 

100 l&s 110 

Ser Thr Gin Tyr Cys Asp Gly Leu Arg\Gly Pro Phe Val Val Tyr Asp 
115 120 \ _ 125 

Pro Asn Asp Pro Ala Ala Asp Leu Tyr Asp Val Asp Asn Asp Asp Thr 
130 135 Y 140 

Val He Thr Leu Val Asp Trp Tyr His Val Via Ala Lys Leu Gly Pro 
145 . 150 X65 160 

Ala Phe Pro Leu Gly Ala Asp Ala Thr* Leu Ile^ Asn Gly Lys Gly Arg 

165 170 \ 175 

Ser Pro Ser Thr Thr Thr Ala Asp Leu Ser Val He Ser Val Thr Pro 

180 . 185 \ 190 

Gly Lys Arg Tyr Arg Phe Arg Leu Val Ser Leu Ser\Cys Asp Pro Asn 
195 200 305 

Tyr Thr Phe Ser He Asp Gly His Asn Met Thr He ire Glu Thr Asp 
210 215 220 

Ser He Asn Thr Ala Pro Leu Val Val Asp Ser He Gin lie Phe Ala 
225 230 235 \ 240 

Ala Gin Arg Tyr Ser Phe Val Leu Glu Ala Asn Gin Ala Val\Asp Asn 

245 250 ^?55 

Tyr Trp He Arg Ala Asn Pro Asn Phe Gly Asn Val Gly Phe Thr Gly 

260 265 270 
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10 



15 



20 



25 



« 30 



- = 35 



40 



Gly lie A'fcn Ser Ala lie Leu Arg Tyr Asp Gly Ala Ala Ala Val Glu 
2T5 280 285 



Pro Thr Thr 
290 



VThr Gin Thr Thr Ser Thr Ala Pro Leu Asn Glu Val Asn 

295 300 



Leu His Pro LeV Val Thr Thr Ala Val Pro Gly Ser Pro Val Ala Gly 
305 \ 310 315 320 

Gly Val Asp Leu kla lie Asn Met Ala Phe Asn Phe Asn Gly Thr Asn 

325 330 335 

Phe Phe lie Asn Gl\ Ala Ser Phe Thr Pro Pro Thr Val Pro Val Leu 

340 \ 345 350 

Leu Gin lie lie Ser Gly Ala Gin Asn Ala Gin Asp Leu Leu Pro Ser 
355 \ 360 365 



Gly Ser Val Tyr Ser 
370 



Leu> 



Pro Ser Asn Ala Asp lie Glu lie Ser Phe 
75 380 



Pro Ala Thr Ala Ala Ala PVo Gly Ala Pro His Pro Phe His Leu His 
385 390 \ 395 400 



Gly His Ala Phe Ala Val Va!k\Arg 

405 



Ser Ala Gly Ser Thr Val Tyr Asn 
410 415 



Tyr Asp Asn Pro lie Phe Arg A^p. Val Val Ser Thr Gly Thr Pro- Ala 

420 . \ 425 430 

Ala Gly Asp Asn Val Thr lie Arg We Arg Thr Asp Asn Pro Gly Pro 
435 440 \ 445 

Trp Phe Leu His Cys His He Asp Phe^ His Leu Glu Ala Gly Phe Ala 
450 455 \ 460 

Val Val Phe Ala Glu Asp He Pro Asp Val Ala Ser Ala Asn Pro Val 
465 470 \ 475 480 

Pro Gin Ala Trp Ser Asp Leu Cys Pro Thk Tyr Asp Ala Leu Asp Pro 

485 490\ *' 495 



45 



50 



55 



60 



65 



Ser Asp Gin 



(2) INFORMATION' FOR SEQ ID NO : 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 499 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

Ala He Gly Pro Val Ala Ser Leu Val Val Ala Asn Ala pVo Val Ser 
1 5 10 \ 15 

Pro Asp Gly Phe Leu Arg Asp Ala He Val Val Asn Gly Valval Pro 

20 25 30 

Ser Pro Leu He Thr Gly Lys Lys Gly Asp Arg Phe Gin Leu As^ Val 
35 40 45 

Val Asp Thr Leu Thr Asn His Ser Met Leu Lys Ser Thr Ser He kis 
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10 



15 



20 



25 



Lff 



30 



.-Ji 



35 



40 



45 



50 



55 



60 



50 



55 



60 



Trp His dly Phe Phe Gin Ala Gly Thr Asn Trp Ala Glu Gly Pro Ala 
65 \ 70 75 80 

Phe Val Asn\?ln Cys Pro He Ala Ser Gly His Ser Phe Leu Tyr Asp 

85 90 95 

Phe His Val Prk Asp Gin Ala Gly Thr Phe Trp Tyr His Ser His Leu 

100\ 105 HO 

Ser Thr Gin Tyr cVs Asp Gly Leu Arg Gly Pro Phe Val Val Tyr Asp 
115 \ 120 125 

Pro Lys Asp Pro His Via Ser Arg- Tyr Asp Val Asp Asn Glu Ser Thr 
130 \ 135 140 

Val He Thr Leu Thr As\ Trp Tyr His Thr Ala Ala Arg Leu Gly Pro 
145 15c\ 155 160 



Lys Phe Pro Leu Gly Ala 

165 



Lsp 



Ala Thr Leu He Asn Gly Leu Gly Arg 
170 175 



Ser Ala Ser Thr Pro Thr Ala\ Ala Leu Ala Val He Asn Val Gin His 

180 \ 185 'U 190 



Gly Lys Arg Tyr Arg Phe Arg Leu Val Ser He Ser Cys Asp Pro Asn 
195 2CKQ 205 

Tyr Thr Phe Ser He Asp Gly His\Asn.Leu Thr Val He Glu Val Asp 
210 215 \ 220 

Gly He Asn Ser Gin Pro Leu Leu vkl Asp Ser He Gin He Phe Ala 
225 .230 \ 235 240 

r _ 

Ala Gin Arg Tyr Ser Phe Val Leu Asn\Ala Asn Gin Thr Val Gly Asn 

245 \50 255 

Tyr Trp Val Arg Ala Asn Pro Asn Phe Gi^y Thr Val Gly Phe Ala Gly 

260 265 \ 270 

Gly lie Asn Ser Ala He Leu Arg Tyr Gin Nsly Ala Pro Val Ala Glu 
275 280 \ 285 

Pro Thr Thr Thr Gin Thr Pro Ser Val He Pris Leu- He Glu Thr Asn 
290 , 295 \300 

Leu His Pro Leu Ala Arg Met Pro Val Pro Gly Ser Pro Thr Pro Gly 
305 310 .315 \ 320 

Gly Val Asp Lys Ala Leu Asn Leu Ala Phe Asn Phe\Asn Gly Thr Asn 

325 330 \ 335 



Phe Phe He Asn Asn Ala Thr Phe Thr Pro Pro Thr 

340 345 



VaN 



Leu Gin He Leu Ser Gly Ala Gin Thr Ala Gin Asp Leu 
355 . 360 365 



Pro Val Leu 
350 

keu Pro Ala 



Gly Ser Val Tyr Pro Leu Pro Ala His Ser Thr lie Glu Ile\Thr Leu 
370 375 380 



65 



Pro Ala Thr Ala Leu Ala Pro Gly Ala Pro His Pro Phe His Leu, His 

395 \40Q 



385 



390 



Gly His Ala Phe Ala Val Val Arg Ser Ala Gly Ser Thr Thr Tyr Asn 

405 410 415 \ 
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122 



10 



15 



Tyr\sn Asp Pro lie Phe Arg Asp Val Val Ser Thr Gly Thr Pro Ala 

420 425 430 

Ala Gly\Asp Asn Val Thr lie Arg Phe Gin Thr Asp Asn Pro Gly Pro 

35 440 445 

Trp Phe Le\ His Cys His lie Asp Phe His Leu Asp Ala Gly Phe Ala 
450 \ 455 460 

lie Val Phe Ala Glu Asp Val Ala Asp Val Lys Ala Ala Asn Pro Val 
465 \ 470 475 480 

Pro Lys Ala Trp\fier Asp Leu Cys Prp lie Tyr' Asp Gly Leu Ser Glu 

\85. 490 495 



Ala Asn Gin 



20 (2) INFORMATION FOR SEQ ID, NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 548 amino acids 

(B) TYPE : amino acdu 
25 (C) STSJXNDEDNESS : si\igle 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



* ft £TE^ 



30 



.EtSS. 



35 



40 



45- 



50 



55 



60 



65 



(xi) SEQUENCE DESCRIPTION: SEQYCD NO: .4: 

Met His Thr Phe Leu Arg Ser Thr\Ala Leu Val Val Ala Gly Leu Ser 
1 5 \ 10 15 

Ala Arg Ala Leu Ala Ser lie Gly p\o Val Thr Asp Phe His lie Val 

20 25\ 30 

Asn Ala Ala Val Ser Pro Asp Gly Phe^Ser.Arg Gin Ala Val Leu Ala 
35 40 \ 45 

Glu Gly Val Phe Pro Gly Pro Leu lie Alk Gly Asn Lys Gly Asp Asn 
50 55 \ 60 

Phe Gin lie Asn Val lie Asp Glu Leu Thr flsn Ala Thr Met Leu Lys 
65 _ 70 . 75, 80 

Thr Thr Thr lie His Trp His Gly Phe Phe GlnVHis Gly Thr Asn Trp 

85 90 \ 95 

Ala Asp Gly Pro Ala Phe He Asn Gin Cys Pro I^e Ala Ser Gly Asp 

100 105 \ HO 

Ser Phe Leu Tyr Asn Phe Gin Val Pro Asp Gin Ala )^ly Thr Phe Trp 
115 120 1S5 



Tyr His Ser His Leu Ser Thr Gin Tyr Cys Asp Gly 
130 135 140 



LeuVArg Gly Pro 



Phe Val Val Tyr Asp Pro Ala Asp Pro Tyr Leu Asp Gin 
145 150 155 



Asp Val 
160 



Asp Asp Asp Ser Thr Val He Thr Leu Ala Asp Trp Tyr His Xhr Ala 

165 170 

Ala Arg Leu Gly Ser Pro Phe Pro Ala Ala Asp Thr Thr Leu Ile\Asn 

180 185 190 



123 



10 



15 



20 



25 



i e 



30 



i 5 3 35 



40 



Gly Leu\Gly Arg Cys Gly Glu Ala Gly Cys Pro Val Ser Asp Leu Ala 

95 200 205 

Val lie Se.r Val Thr Lys Gly Lys Arg Tyr Arg Phe Arg Leu Val Ser 
210 \ 215 220 

He Ser Cys Vsp Ser Phe Phe Thr Phe Ser He Asp Gly His Ser Leu 
225 \ 230 235 240 

Asn Val He Gl\ Val Asp Ala Thr Asn His Gin Pro Leu Thr Val Asp 

245 250 255 



Glu Leu Thr He 



r Ala Gly Gin Arg Tyr Ser Phe He Leu Thr Ala 
260 \ 265 270 



Asp Gin Asp Val Asp\Asn Tyr Trp He Arg Ala Asn Pro Gly He Gly 
275 \ 280 . 285 

He Thr Thr Gly Phe AiSa Gly Gly He Asn Ser Ala He Leu Arg Tyr 
290 \ 295 300 

Asp Gly Ala Asp Val.ValNsiu Pro Thr Thr Thr Gin Ala Thr Ser Pro 
305 310 \ 315 320 

Val Val Leu Ser Glu Ser AsV Leu ,Vla Pro Leu Thr Asn Ala Ala Ala 

325 \ 330 335 

Pro Gly Leu Pro Glu Val Gly Gly Val Asp Leu Ala Leu Asn Phe Asn 

340 \ 345 350 

Leu Thr Phe Asp Gly Pro Ser Le\ Lys Phe Gin He Asn Gly Val Thr 
355 360\ 365 

Phe Val Pro Pro Thr Val Pro Val Leu Leu Gin He Leu Ser Gly Ala 
370 375 \ 380 

Gin Ser Ala Ala Asp Leu Leu Pro Seir Gly Ser Val Tyr Ala Leu Pro 
385 390 \ 395 400 

Ser Asn Ala Thr He Glu Leu Ser Leu Pro Ala Gly Ala Leu Gly Gly 

405 4\L0 ** - 415 



45 



50 



55 



60 



65 



Pro His Pro Phe His Leu His Gly His 

420 425 



Ala Gly Ser Thr Thr Tyr Asn Tyr Val Asn 
435 ~ 440 * 

Val Ser He Gly Asn Thr Gly Asp Asn Val 
450 455 



Phe Ser Val Val Arg Pro 

430 

»ro Val Gin Arg Asp Val 
445 

ThV He Arg Phe Asp Thr 
460 



Asn Asn Pro Gly Pro Trp Phe Leu His Cys His Vie Asp Trp His Leu 
465 470 475 \ 480 

Glu Ala Ala Leu Pro Leu Ser Ser Leu Arg Thr SeV Leu Thr Leu Arg 

485 490 \ 495 

Pro Leu Thr Leu Ser Pro Arg Thr Gly Pro Thr Cys Ala Leu Ser Thr 

500 505 \ 510 

Thr Leu Trp Thr His Leu He Thr Ser Gly Phe Ala Ser\lle He Gin 
515 520 525 

Trp Met Met Gly Gly Asn Gly Leu Phe Ala Pro His Ala L^u Ser Phe 
530 535 540 



Leu 



Gly Ser Gin 
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(2) INFORMATION FOR SEQ ID NO : 5 



10 



(i) SEQUENCE CHARACTERISTICS: 

LENGTH: 529 amino acids 
(BaTYPE: amino acid 

(C) \STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



15 



20 



•3 " 



25 



n 30 



*5 I 



35 



.EES, 



40 



45 



50 



55 



60 



65 



(xi) SEQUENCE \)E SCRIPT ION: SEQ ID NO: 5: 

Met Leu Ser Sen lie Thr Leu Leu Pro Leu Leu Ala Ala Val Ser Thr 
1 \5 10 15 

Pro Ala Phe Ala Ala Val Arg Asn Tyr Lys Phe Asp lie Lys Asn Val 

20 \ 25 30 

. Asn Val Ala Pro AsA Gly Phe Gin Arg Ser lie Val Ser Val Asn Gly 

35 \ 40 45 

Leu Val Pro Gly Thr lWu lie Thr Ala Asn Lys Gly Asp Thr Leu Arg 
50 \ 55 60 

lie Asn Val Thr Asn Gln\Leu Thr Asp Pro Ser Met Arg Arg Ala Thr 
65 70 \ 75 80 

Thr lie His Trp His Gly Le\i Phe Gin Ala Thr Thr Ala Asp Glu Asp 

85 \ 90 95 

Gly Pro Ala Phe Val Thr Gin Vys Pro lie Ala Gin Asn Leu Ser Tyr 

100 \ 105 110 

Thr Tyr Glu lie Pro Leu Arg GlV Gin Thr Gly Thr Met Trp Tyr His 
115 120v 125 

Ala His Leu Ala Ser Gin Tyr Val Asp Gly Leu Arg Gly Pro Leu Val 
130 ' 135 \ *1_40 

lie Tyr Asp Pro Asn Asp Pro His hy\ Ser Arg Tyr Asp Val Asp Asp 
145 150 \ 155 160 

Ala Ser Thr Val Val Met Leu Glu Asp Vrp Tyr His Thr Pro Ala Pro 

165 lVO 175 

Val Leu Glu Lys Gin Met Phe Ser Thr Ask Asn Thr Ala Leu Leu Ser 

180 185 \ 190 



Pro Val Pro Asp Ser Gly Leu lie Asn Gly 
195 200 



<ys Gly Arg Tyr Val Gly 
205 



Gly Pro Ala Val Pro Arg Ser Val lie Asn Val Lys Arg Gly Lys Arg 
210 215 \220 

Tyr Arg Leu Arg Val He Asn Ala. Ser Ala He &ly Ser Phe Thr Phe 
225 230 235 \ 240 

Ser He Glu Gly His Ser Leu Thr Val He Glu Alk Asp Gly He Leu 

245 250 \ 255 

His Gin Pro Leu Ala Val Asp Ser Phe Gin He Tyr Ala Gly Gin Arg 

260 265 \ 270 

Tyr Ser Val He Val Glu Ala Asn Gin Thr Ala Ala AsA Tyr Trp He 
275 280 285 x 
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125 



Arg Ala Fro .Met Thr Val Ala Gly Ala Gly Thr Asn Ala Asn Leu Asp 
290 \ 295 300 



10 



15 



20 



25 



O 30 



35 



40 



Pro Thr Asn 
305 



\Val Phe Ala Val Leu His Tyr Glu Gly Ala Pro Asn Ala 
310 315 320 



45 



Glu Pro Thr T*ir Glu Gin Gly Ser Ala He Gly Thr Ala Leu Val Glu 

325 330 335 

Glu Asn Leu His Via Leu He Asn Pro Gly Ala Pro Gly Gly Ser Ala 

340 \ 345 350 

Pro Ala Asp Val SeV Leu Asn Leu Ala He Gly Arg Ser Thr Val Asp 
355 \ 360 365 

Gly He Leu Arg Phe Vhr Phe Asn Asn He Lys Tyr Glu Ala Pro Ser 
370 \ 375 380 

Leu Pro Thr Leu Leu Lys He Leu Ala Asn Asn Ala Ser Asn Asp Ala 
385 390, 395 400 

Asp Phe Thr Pro Asn Glu Ws Thr He Val Leu Pro His Asn Lys Val 

405 \ 410 415 

r 

He Glu Leu Asn He Thr GlV Gly Ala Asp His Pro He His Leu His 

420 \ 425 - 430 

Gly His Val Phe Asp He Val \ya Ser Leu Gly Gly Thr Pro Asn Tyr 
435 * 4^0 445 

Val Asn Pro Pro Arg Arg Asp Val Val Arg Val Gly Gly Thr Gly Val 
450 455 \ 460 

Val Leu Arg Phe Lys Thr Asp Ash kro Gly Pro Trp Phe Val His Cys 
465 470 \ 475 480 

His He Asp Trp His Leu Glu Ala Gl\ Leu Ala Leu Val Phe Ala Glu 

485 \490 495 

Ala Pro Ser Gin He Arg Gin Gly Val Gin Ser" Val Gin Pro Asn Asn 

500 505 \ 510 

Ala Trp Asn Gin Leu Cys Pro Lys Tyr AlV Ala Leu Pro Pro Asp Leu 
515 520 \ 525 



Gin 



50 (2) INFORMATION FOR SEQ ID NO : 6: 



55 



60 



65 



<i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 599 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION; SEQ ID NO : 6: 

Met Ala Arg Ser Thr Thr Ser Leu Phe Ala Leu Ser Aeu Val Ala Ser 
1 5 10 \ 15 

Ala Phe Ala Arg Val Val Asp Tyr Gly Phe Asp Val Ala Asn Gly Ala 

20 25 \ 30 

Val Ala Pro Asp Gly Val Thr Arg Asn Ala Val Leu Val \Asn Gly Arg 
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35 



40 



45 



10 



Phe Pro Gly Pro Leu lie Thr Ala Asn Lys Gly Asp Thr Leu Lys lie 
50 \ 55 60 

Thr Val ArgVAsn Lys Leu Ser Asp Pro Thr Met Arg Arg Ser Thr Thr 
65 \ 70 75 80 

lie His Trp h\s Gly Leu Leu Gin His Arg Thr Ala Glu Glu Asp Gly 

85, 90 95 

Pro Ala Phe ValVrhr Gin Cys Pro lie Pro Pro Gin Glu Ser Tyr Thr 

100 \ 105 HO 



15 



20 



t a 



25 



30 



35 



40 



45 



50 



55 



60 



65 



Tyr Thr Met "Pro 
115 



LeN 



His Leu Ser Ser Gin 
130 



Gly Glu Gin Thr Gly Thr Tyr Trp Tyr His Ser 
120 125 

Tyr Val Asp Gly Leu Arg Gly Pro lie Val lie 



135 



140 



Tyr Asp Pro His Asp PAo Tyr Arg Asn Tyr Tyr Asp Val Asp Asp Glu 

145 15D 155 160 

Arg Thr Val "Phe Thr Leu\Ala Asp Trp Tyr His Thr Pro Ser Glu Ala 

165 \ 170 175s; 

Ile lie Ala Thr His Asp Vkl Leu Lys Thr lie Pro Asp Ser Gly Thr 

180 \ 185 190 

lie Asn Gly Lys Gly Lys Tyr\Asp Pro Ala Ser Ala Asn Thr Asn Asn 

• 195 N200 205 

Thr Thr Leu Glu Asn Leu Tyr tW Leu Lys Val Lys Arg Gly Lys Arg 

210 215 \ 220 

Tyr Arg Leu Arg lie lie Asn Ala\ser Ala lie Ala Ser Phe Arg Phe 

225 230 \ 235 240 

Gly Val Gin Gly His Lys Cys Thr lie lie Glu Ala Asp Gly Val Leu 

245 \ 250 255 

Thr Lys Pro He Glu Val Asp Ala Phe\Asp He Leu Ala Gly Gin Arg 

260 265 \ 270 

Tyr Ser Cys He Leu Lys Ala Asp Gin A£p Pro Asp Ser Tyr Trp He 

275. 280 \ 285 

Asn Ala Pro He Thr Asn Val Leu Asn ThrVAsn Val Gin Ala Leu Leu 

290 295 \ 300 

Val Tyr Glu Asp Asp Lys Arg Pro Thr His tW Pro Trp Lys Pro Phe 

305 310 3lV 320 

Leu Thr Trp Lys He Ser Asn Glu He He GlnVTyr Trp Gin His Lys 

325 330 \ 335 

His Gly Ser His Gly His Lys Gly Lys Gly His Hate His Lys Val Arg 

340 345 \ 350 

Ala He Gly Gly Val Ser Gly Leu Ser Ser Arg Val\ Lys Ser Arg Ala 

. 355 360 N365 

Ser Asp Leu Ser Lys Lys Ala Val Glu Leu Ala Ala Ai(.a Leu Val Ala 

370 375 380 

Gly Glu Ala Glu Leu Asp Lys Arg Gin Asn Glu Asp Asn\ Ser Thr lie 

385 390 395 \ 400 

Val Leu Asp Glu Thr Lys Leu He Pro Leu Val Gin Pro Gly Ala Pro 
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405 



410 



415 



10 



15 



Gly Gly Se\ Arg Pro Ala Asp Val Val Val Pro Leu Asp Phe Gly Leu 

420 425 430 

Asn Phe Ala A'sn Gly Leu Trp Thr lie Asn Asn Val Ser Tyr Ser Pro 
435 \ 440 445 

Pro Asp Val ProVrhr Leu Leu Lys lie Leu Thr Asp Lys Asp Lys Val 
450 \ 455 460 

Asp Ala Ser Asp Pne Thr Ala Asp Glu His Thr Tyr lie Leu Pro Lys 
465 \ 470 475 480 

Asn Gin Val Val GluV eu His Iie L Y S Gl y Gln Ala Leu Ile Val 

485 \ 490 495 



20 



: : li 



25 



30 



□ 35 



40 



45 



His Pro Leu His Leu 

500 



Hi^s Gly His Ala Phe Asp Val Val Gin Phe Gly 

505 510 



Asp Asn Ala Pro Asn Tyr Val Asn Pro Pro Arg Arg Asp Val Val Gly 
515 \ 520 525 

Val Thr Asp Ala Gly Val Arg Ile Gin Phe Arg Thr Asp Asn Pro Gly 
530 535 540 

Pro Trp Phe Leu His Cys His \lle Asp Trp His Leu Glu Glu Gly Phe 
545 550 \ 555 560 

Ala Met Val Phe Ala Glu Ala P^o Glu Asp Ile Lys Lys Gly Ser Gin 

565 \ 570 575 

Ser Val Lys Pro Asp Gly Gin Trp\Lys.Lys Leu Cys Glu Lys Tyr Glu 

580 585 590 

Lys Leu Pro Glu Ala Leu Gin 
595 

(2) INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 72 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



50 



55 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 

Met Ala Arg Thr Thr Phe Leu Val Ser Val SeA Leu Phe Val Ser Ala 
1 5 10 y 15 

Val Leu Ala Arg Thr Val Glu Tyr Asn Leu Lys Pie Ser Asn Gly Lys 

20 25 \ 30 



60 



65 



Ile Ala Pro Asp Gly Val Glu Arg Asp Ala Thr 
35 40 



Leu\ Val Asn Gly Gly 
5 



Tyr Pro- Gly Pro Leu Ile Phe Ala Asn Lys Gly Asp TJir Leu Lys Val 
50 - 55 60 

Lys Val Gin Asn Lys Leu Thr Asn Pro Asp Met Tyr Ard Thr Thr Ser 

65 70 75 \ 80 

Ile His Trp His Gly Leu Leu Gin His Arg Asn Ala Asp Asp Asp Gly 

85 90 \ 95 



128 



Pro Al\ Phe Val Thr Gin Cys Pro lie Val Pro Gin Ala Ser Tyr Thr 

100 105 HO 

Tyr Thr Met Pro Leu Gly Asp Gin Thr Gly Thr Tyr Trp Tyr His Ser 
1^5 120 125 

His Leu Ser\ser Gin Tyr Val Asp Gly Leu Arg Gly Pro Leu Val lie 
130 \ 135 140 

Tyr Asp Pro lVs Asp Pro His Arg Arg Leu Tyr Asp lie Asp Asp Glu 
145 \ 150 155 160 

Lys Thr Val LeuXlle lie Gly Asp Trp Tyr His Thr Ser Ser Lys Ala 

.65 170 . 175 

lie Leu Ala Thr Gly Asn lie Thr Leu Gin Gin Pro Asp Ser Ala Thr 

180 \ 185 190 



lie Asn Gly Lys Gly^ 
195 



t Arg Phe Asp Pro Asp Asn Thr Pro Ala Asn Pro 
200 205 



Asn Thr Leu Tyr Thr Lfeu Lys Val Lys Arg Gly Lys Arg Tyr Arg Leu 
210 \ 215 220 

Arg Val lie Asn Ser Ser\Ala lie Ala Ser Phe Arg Met Ser lie Gin 
225 230\ 235 240 

Gly His Lys Met Thr Val He Ala Ala Asp Gly Val Ser Thr Lys Pro 

245 \ 250 255 

Tyr Gin Val Asp Ser Phe AsA He Leu Ala Gly Gin Arg He Asp Ala 

260 \ 265 270 

Val Val Glu Ala Asn Gin Glu Bro Asp Thr Tyr Trp He Asn Ala Pro 
275 230 285 

Leu Thr Asn Val Ala Asn Lys ThA Ala Gin Ala Leu Leu lie Tyr Glu 
290 295 \ 300 

Asp Asp Arg Arg Pro Tyr His Pro Pro Lys Gly * Pro Tyr Arg Lys Trp 
305 310 \ 315 320 

Ser Val Ser Glu Ala He lie Lys Ty\ Trp Lys His Lys His Gly Arg 

325 \ 330 335 

Gly Leu Leu "Ser Gly His Gly Gly Leu Dys Ala Arg Met Met Glu Gly 

340 345 \ 350 

Ser Leu His Leu His Gly Arg Arg Asp Ile\ Val Lys Arg Gin Asn Glu 
355 360 \ * 365 

Thr Thr Thr Val Val Met Asp Glu Thr Lys Deu Val Pro Leu Glu His 
370 375 \ 380 



Pro Gly Ala Ala ' Cys Gly Ser Lys Pro Ala AspNLeu Val He Asp Leu 
385 390 395 \ 400 

Thr Phe Gly Val Asn Phe Thr Thr Gly His Trp Mdt He Asn Gly He 

' 405 410 \ 415 

Pro His Lys Ser Pro Asp Met Pro Thr Leu Leu LysXlle Leu Thr Asp 

420 425 \ 430 

Thr Asp Gly Val Thr Glu Ser Asp Phe Thr Gin Pro Glu His Thr He 
435 440 4 
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He Leu Pr\3 Lys Asn Lys Cys Val Glu Phe Asn He Lys Gly Asn Ser 
450 \ 455 460 

Gly Leu Gly \le Val His Pro He His Leu His Gly His Thr Phe Asp 
465 \ 470 475 480 

Val Val Gin Phe\ Gly Asn Asn Pro Pro Asn Tyr Val Asn Pro Pro Arg 

85 490 495 

10 Arg Asp Val Val C&y Ala Thr Asp Glu Gly Val Arg Phe Gin Phe Lys 

500 \ 505 510 

Thr Asp Asn Pro Gl\ Pro Trp Phe Leu His Cys His He Asp Trp His 
515 \ 520 ' 525 

Leu Glu Glu Gly Phe Ala Met Val Phe Ala Glu Ala Pro Glu Ala He 
530 \ 535 540 

Lys Gly Gly Pro Lys SeA Val Pro Val Asp Arg Gin Trp Lys Asp Leu 
20 545 550\ .555 560 

3 Cys Arg Lys Tyr Gly Ser Leu Pro Ala Gly Phe Leu> 

J 565 \ 570 

1 ! t 25 ( 2 ) INFORMATION FOR SEQ ID NO : 



15 
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(i) SEQUENCE CHARACTERISTICS 1 

(A) LENGTH: 575 -amino ad^Lds 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



2 35 



40 



45 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

Met Ala Arg Thr Thr Phe Leu Val SeA Val Ser Leu Phe Val Ser Ala 
1 5 U0 15 

Val Leu Ala Arg Thr Val Glu Tyr Gly Lfeu Lys --He Ser Asp Gly Glu 

2 0 25 \ 3 0 

He Ala Pro Asp Gly Val Lys Arg Asn Ala\Thr Leu Val Asn Gly Gly 
35 40 \ 45 



Tyr Pro Gly" Pro Leu He Phe Ala Asn Lys G\y 
50 55 



Asp Thr Leu Lys Val 
60 



50 



55 



60 



65 



Lys Val Gin' Asn Lys Leu Thr Asn Pro Glu Met 
65 70 75 

He His Trp His Gly Leu Leu Gin His Arg Asn 

85 90 



sTyr Arg Thr Thr Ser 

80 

AlV Asp Asp Asp Gly 

95 • 



Pro Ser Phe Val Thr Gin Cys Pro He Val Pro Arg Glu Ser Tyr Thr 

100 105 \ 110 

Tyr Thr He Pro Leu Asp Asp Gin Thr Gly Thr Tyr Tr$ Tyr His Ser 
115 120 12 

His Leu Ser Ser Gin Tyr Val Asp Gly Leu Arg Gly Pro \eu Val He 
130 135 140 

Tyr Pro Lys Asp Pro His Arg Arg Leu Tyr Asp Val Asp Asfo Glu Lys 
145 150 155 \ 160 



Thr Val Leu He He Gly Asp Trp Tyr His Glu Ser Ser Lys Ala He 



130 



165 



170 



175 



Leu Ala Ser Gly Asn lie Thr Arg Gin Arg Pro Val Ser Ala Thr He 

180 185 190 

Asn Gly Lys\ Gly Arg Phe Asp Pro Asp Asn Thr Pro Ala Asn Pro Asp 
195\ 200 205 

Thr Leu Tyr T*hr Leu Lys Val Lys Arg Gly Lys Arg Tyr Arg Leu Arg 
210 \ 215 220 

Val He Asn SeAser Glu He Ala Ser Phe Arg Phe Ser Val Glu Gly 
225 \ 230 235 240 

His Lys Val Thr v\l He Ala Ala Asp Gly Val Ser Thr Lys Pro' Tyr 

24% 250 255 

Gin Val Asp Ala Phe\Asp lie Leu Ala Gly Gin Arg lie Asp Cys Val 

260 \ 265 270 

Val Glu Ala Asn Gin Glu Pro Asp Thr Tyr Trp He Asn Ala Pro Leu 
275 \ 280 285 



Thr Asn Val Pro Asn Lys> 
290 



Thr Ala Gin Ala Leu Leu Val Tyr Glu Glu 
95 300 



Asp Arg Arg Pro Tyr His Pbro Pro Lys Gly Pro Tyr Arg Lys Trp Ser 
305 310 \ 315 320 

Val Ser Glu Ala He He Lys\ Tyr Trp Asn His Lys His Lys His Gly 

325 \ 330 335 



Arg Gly Leu Leu Ser Gly His C^ly 

340 



Gly Leu Lys Ala Arg Met lie Glu 
345 350 



Gly Ser His His Leu His Ser Ard Ser Val Val" Lys Arg Gin Asn Glu 
355 360\ 365 

Thr Thr Thr Val Val Met Asp Glu ker Lys Leu Val Pro Leu Glu Tyr 
370 375 \ 380 

Pro Gly Ala Ala Cys Gly Ser Lys Pr© Ala Asp Leu Val Leu Asp Leu 
385 390 \ 395 400 

Thr Phe Gly Leu Asn Phe Ala Thr Gly \iis Trp Met lie Asn Gly He 

405 4U.0 415 



Pro Tyr Glu Ser Pro Lys lie Pro Thr 

. 420 425 



Le\a Leu Lys He Leu Thr Asp 

430 



Glu Asp Gly Val Thr Glu Ser Asp Phe Thr lys Glu Glu K±s Thr Val 
435 440 \ 445 



He Leu Pro Lys Asn Lys Cys He Glu Phe Asn He Lys Gly Asn Ser 

450 455 \460 

Gly He Pro He Thr His Pro Val His Leu. His hly His Thr Trp Asp 

465 470 475 \ 480 

Val Val Gin Phe Gly Asn Asn Pro Pro Asn Tyr VaY Asn Pro Pro Arg 

485 490 \ 495 

Arg Asp Val Val Gly Ser Thr Asp Ala Gly Val Arg \lle Gin Phe Lys 

500 505 \ 510 

Thr Asp Asn Pro Gly Pro Trp Phe Leu His Cys His l\e Asp Trp His 

515 520 5: 
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Leu Glu GluNsiy Phe Ala Met Val Phe Ala Glu Ala Pro Glu Ala Val 
530 \ 535 540 

Lys Gly Gly Pr\ Lys Ser Val Ala Val Asp Ser Gin Trp Glu Gly Leu 
545 \ 550 555 560 

Cys Gly Lys Tyr Asp Asn Trp Leu Lys Ser Ash Pro Gly Gin Leu 

565 570 575 

(2) INFORMATION FOR SEQ X D NO : 9: 



15 



(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 616 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : \s ingle 

(D) TOPOLOGY: linear 



20 



(ii) MOLECULE TYPE: prote 



25 



30 



35 



40 



45 



50 



55 



60 



65 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 

Met Lys Arg Phe Phe lie AsnNSer Leu Leu Leu Leu Ala Gly Leu Leu 

1 5 \ 10 . cj- 15 

Asn Ser Gly Ala Leu Ala Ala Pfio Ser Thr His Pro Arg Ser Asn Pro 

20 \ 25 30 

Asp lie Leu Leu Glu Arg Asp Asp\His Ser Leu Thr Ser Arg Gin Gly 
35 40 \ 45 

Ser Cys His Ser Pro Ser Asn Arg Ala Cys Trp Cys Ser Gly Phe Asp 
50 55 \ 60 

lie Asn Thr Asp Tyr Glu Thr Lys Thr\pro Asn Thr Gly Val Val Arg 
65 70 \ 75 80 

Arg Tyr Thr Phe Asp He Thr Glu Val Afep Asn Arg Pro Gly Pro Asp 

85 9& 95 

Gly Val He Lys Glu Lys Leu Met Leu Ile\ Asn Asp Lys Leu Leu Gly 

100 105 \ HO 

Pro Thr Val Phe Ala Asn Trp Gly Asp Thr Pie Glu Val Thr Val Asn 
115 _ 120 \ 125 

Asn His Leu Arg Thr Asn Gly Thr Ser He His\ Trp His Gly Leu His 
130 135 \l40 

Gin Lys Gly Thr Asn Tyr His Asp Gly Ala Asn Gly Val Thr Glu Cys 
145 150 155 \ 160 

Pro He Pro Pro Gly Gly Ser Arg Val Tyr Ser Phe^ Arg Ala Arg Gin 

165 170 * \ 175 

Tyr Gly Thr Ser Trp Tyr His Ser His Phe Ser Ala &ln Tyr Gly Asn 

180 185 \ 190 

Gly Val Ser Gly Ala He Gin He Asn Gly Pro Ala Se^ Leu Pro Tyr 
195 200 20 

Asp He Asp Leu Gly Val Leu Pro Leu Xaa Asp Trp Tyr ^yr Lys Ser 
210 215 220 



Ala Asp Gin Leu Val He Glu Thr Leu Xaa Lys' Gly Asn 
225 230 235 



AlY Pro Phe 
240 



5200-wo 



* 



10 



15 
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Ser Asp Asn Val lieu lie Asn Gly Thr Ala Lys His Pro Thr Thr Gly 

245 250 255 

Glu Gly Glu Tyr Ala\ lie Val Lys Leu Thr Pro Asp Lys Arg His Arg 

260 \ 265 270 

Leu Arg Leu lie Asn l\et Ser Val Glu Asn His' Phe Gin Val Ser Leu 
275 \ 280 285 

Ala Lys His Thr Met TlA Val lie Ala Ala Asp Met Val Pro Val Asn 
290 \295 300 

Ala Met Thr Vai Asp Ser leu Phe Met Ala Val Gly Gin Arg Tyr Asp 
305 310 \ 315 320 



Val Thr lie Asp Ala Ser 

325 



GlVi Ala Val Gly Asn Tyr Trp Phe Asn lie 

330 335 



20 



Thr Phe Gly Gly Gin Gin Lys\Cys 

340 



Gly Phe Ser His Asn Pro Ala Pro 
345 350 



; _ s 
: 5 :i 
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30 



Ala Ala lie Phe Arg Tyr Glu G\y Ala Pro Asp Ala Leu Pro Thr Asp 
355 3&0 365 

Pro Gly Ala Ala P^b Lys Asp K±k Gin Cys Leu Asp Thr Leu Asp Leu 
370 375 \ 380 

Ser Pro Val Val Gin Lys Asn Val Pro Val Asp Gly Phe Val. Lys Glu 
385 390 \ 395 400 

Pro Gly Asn Thr Leu Pro Val Thr Leku His Val Asp Gin Ala Ala Ala 

405 \ 410 415 



H 35 



Pro His Val Phe Thr Trp Lys lie Asn\Gly Ser Ala Ala Asp Val Asp 

420 425\ 430 



Trp Asp Arg Pro Val Leu Glu Tyr Val Met Asn Asn Asp Leu Ser Ser 
435 . 440 \ 445 



40 



45 



50 



lie Pro Val Lys Asn Asn lie Val Arg 
450 .455 



Va\L Asp Gly Val Asn Glu Trp 
*460 



Thr Tyr Trp Leu Val Glu Asn Asp Pro Glu\Gly Arg Leu Ser Leu Pro 
465 470 V175 480 

His Pro Met His Leu His Gly His Asp Phe Phe Val Leu Gly Arg Ser 

485 490 \ 495 

Pro Asp Val Ser Pro Asp Ser Glu Thr Arg Ph)e Val Phe Asp Pro Ala 

500 505 \ 510 



55 



60 



65 



Val Asp Leu Pro Arg Leu Arg Gly His Asn Pro val Arg Arg Asp Val 

515 520 \ 525 

Thr Met Leu Pro Ala Arg Gly Trp Leu Leu Leu Al\a Phe Arg Thr Asp 

530 535 54 

Asn Pro Gly Ala Trp Leu Phe His Cys His He Ala\xaa His Val Ser 

545 * 550 555 \ 560 

Gly Gly Leu Ser Val Asp Phe Leu Glu Arg Pro Asp Glu Leu Arg Gly 

565 570 \ 575 

Gin Leu Thr Gly Glu Ser Lys Ala Glu Leu Glu Arg Val Cys Arg Glu 

580 585 \ 590 



Trp Lys Asp Trp .Glu Ala Lys Ser Pro His Gly Lys Ile\ Asp Ser Gly 
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600 



605 



10 



Leu Lys Gin ^Arg Arg Trp Asp Ala 
610 \ 615 

(2) INFORMATION FOE^ SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH Y 573 amino acids 

(B) TYPE: amino acid 

(C) STRANDE]3nesS : single 

(D) TOPOLOGY! linear 



15 



<ii) MOLECULE TYPE.: \protein 



20 



25 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

Gin Gin Ser Cys Asn Thr Pro Ser Asn Arg Ala Cys Trp Thr Asp Gly 
1 5 \ 10 15 

Tyr Asp lie Asn Thr AsA Tyr Glu Val Asp Ser Pro Asp Thr Gly Val 

20 \ 25 30 

Val Arg Pro Tyr Thr Leu Vhr Leu Thr Glu Val Asp Asn Trp Thr Gly 
35 \ 40 ■"' 45 

Pro Asp Gly Val Val Lys gIu Lys Val Met Leu Val Asn Asn Ser lie 
50 55\ 60 

lie Gly Pro Thr lie Phe Ala\ Asp Trp Gly Asp Thr lie Gin Val Thr 
65 70 V 75 80 

Val lie Asn Asn Leu Glu Thr ksn Gly Thr Ser lie His Trp His Gly 

85 V .90 95 

Leu His Gin Lys Gly Thr Asn LeVi His Asp Gly Ala Asn Gly lie Thr 

100 \ 105 110 

Glu Cys Pro lie Pro Pro Lys Gly\Gly Arg Lys Val Tyr Arg Phe Lys 
115 120 \ *• 125 

Ala Gin Gin Tyr Gly Thr Ser Trp Tyr His Ser His Phe Ser Ala Gin 
130 135 \ 140 

Tyr Gly Asn Gly Val Val Gly Ala 11^ Gin lie Asn Gly Pro Ala Ser 
145 * 150 \ 155 160 



50 



55 



60 



65 



Leu Pro Tyr Asp Thr Asp Leu Gly Val fhe Pro lie Ser Asp Tyr Tyr 

165 170 175 

Tyr Ser Ser Ala Asp Glu Leu Val Glu Leu Thr Lys Asn Ser Gly Ala 

180. 185 \ 190 

Pro Phe Ser Asp Asn Val Leu Phe Asn GlAThr Ala Lys His Pro Glu 
195 200 \ 205 



Thr Gly Glu Gly Glu Tyr Ala Asn Val Thr 
210 2i5 



ieu Thr Pro Gly Arg Arg 
220 



His Arg Leu Arg Leu lie Asn Thr Ser Val Gl\ Asn His Phe Gin Val 

225 230 23^ 240 

Ser Leu Val Asn His Thr Met Cys lie lie Ala V^la Asp Met Val Pro 

245 250 \ 255 

Val Asn Ala Met Thr Val Asp Ser Leu Phe Leu Gly Val Gly Gin Arg 

260 265 \ 270 



Tyr Asp Val Val lie Glu Ala Asn Arg Thr Pro Gly Asn Tyr Trp Phe 
275 \ 280 285 



Asn Val Thr 
290 



Phe\ Gly Gly Gly Leu Leu Cys Gly Gly Ser Arg Asn Pro 

295 300 



Tyr Pro Ala Ala lie Phe His Tyr Ala Gly Ala Pro Gly Gly Pro Pro 

305 \. 310 315 320 

Thr Asp Glu Gly Lyfc Ala Pro Val. Asp His Asn Cys Leu Asp Leu Pro 

325V 330 335 

Asn Leu Lys Pro Val Val Ala Arg Asp Val Pro Leu Ser Gly Phe Ala 

340 \ 345 350 



Lys Arg Ala Asp Asn 
355 



Tn\r Leu Asp Val Thr Leu Asp Thr Thr Gly Thr 
360 365 



Pro Leu Phe Val Trp LysWal Asn Gly. Ser Ala lie Asn lie Asp Trp 

370 375 380 

Gly Arg Ala Val Val Asp tW Val Leu Thr Gin Asn Thr Ser Phe Pro 
385 390 \ 395 400 

Pro * Gly Tyr Asn lie Val Glu\ Val Asn Gly Ala Asp Gin Trp Ser Tyr 

405 \ 410 415 



Trp Leu lie Glu Asn Asp Pro (\ly 

420 . 



Ala Pro Phe Thr Leu Pro His Pro 
425 430 



Met His Leu His Gly His Asp Phfe Tyr Val Leu Gly Arg Ser Pro Asp 
435 44CA 445 

Glu Ser Pro Ala Ser Asn Glu Arg His Val Phe Asp Pro Ala Arg Asp 

450 455 \ 460 

Ala Gly Leu Leu Ser Gly Ala Asn Pro Val Arg Arg Asp Val Ser Met 
465 470 \ 475 480 

Leu Pro Ala Phe Gly Trp Val Val Leu\ser Phe* Arg Ala Asp Asn Pro 

485 490 495 

Gly Ala Trp Leu Phe His Cys His He Ala Trp His Val Ser Gly Gly 

500 505 \ 5i0 



Leu Gly Val "Val Tyr Leu Glu Arg Ala Asp 
• 515 520 



^Asp Leu Arg Gly Ala Val 
525 



Ser Asp Ala Asp Ala Asp Asp Leu Asp Arg Leu Cys Ala Asp Trp Arg 
530 535 \ 540 

Arg Tyr Trp Pro Thr Asn Pro Tyr Pro Lys Ser Vsp. Ser Gly Leu Lys 
545 550 555 \ 560 

His Arg Trp Val Glu Glu Gly Glu Trp Leu Val L\Xs Ala 

565 570 



